Background: Daily bathing with antiseptic cleansers are proposed by some physicians as an adjunctive management of atopic dermatitis (AD). As atopic skin is sensitive, selection of cleansing products becomes a topic of concern. Objective: Our purpose is to evaluate the pH of various antiseptic body cleansers to give an overview for recommendation to patients with AD. Methods: Commonly bar and liquid cleansers consisted of antiseptic agents were measured for pH using pH meter and pH-indicator strips. For comparison, mild cleansers and general body cleansers were also measured. Results: All cleansing bars had pH 9.8-11.3 except syndet bar that had neutral pH. For liquid cleansers, three cleansing agents had pH close to pH of normal skin, one of antiseptic cleansers, one of mild cleansers and another one of general cleansers. The rest of antiseptic cleansers had pH 8.9-9.6 while mild cleansers had pH 6.9-7.5. Syndet liquid had pH 7 and general liquid cleansers had pH 9.6. Conclusion: The pH of cleanser depends on composition of that cleanser. Adding antiseptic agents are not the only factor determining variation of pH. Moreover, benefit of antiseptic properties should be considered especially in cases of infected skin lesions in the selection of proper cleansers for patients with AD.
INTRODUCTION
Staphylococcus aureus (S. aureus) colonization and infection is a common complication of atopic dermatitis (AD), due to defective epidermal barrier function and decreased antimicrobial peptides [1] . S. aureus superantigens were reported to worsen the inflammation of AD [2] . The density of S. aureus tends to increase with the clinical severity [3] . In addition, bacterial infection is not only a factor causing acute and severe disease exacerbation but viral and fungal infections are also potentially associated with the severity [4] . Therefore, antimicrobial therapy is a beneficial treatment module in the management of AD. Breneman et al. [5] reported the using of antimicrobial soap regularly could decrease bacterial colonization on the skin and improved the clinical severity of AD.
There is a wide range of antiseptic cleansers commercially available in the market. As atopic skin is more sensitive, cautious selection of cleansing products is very important for avoiding adverse effects. In order to recommend suitable antiseptic cleansers for patients with AD, several aspects should be considered. The hydrogen ion concentration (pH) of antiseptic cleanser is one factor of concern. Since the majority pH of cleansers is alkaline, it subsequently changes the cutaneous pH, which ranged from 4 to 6 (mean of normal skin pH is around 5.4-5.9) [6, 7] . This change affects the physiologic protective "acid mantle" of the skin by decreasing the fat content [8] . Moreover the pH of cleanser has an effect on the skin surface by alteration of normal skin flora, moisture content and disruption of stratum corneum [9] . The changes in pH are key elements in the induction of irritation and dryness for the inflamed skin of some patients with AD [10, 11] . Several studies demonstrated that alkaline solutions including surfactant-free solution elevate both lipid rigidity and stratum corneum swelling. Accordingly, in order to lowering the skin damage, cleansings with neutral pH and pH close to 5.5 are recommended [12] . It is important that dermatologists and the patients with AD are aware of the irritation potential of products that are used for body cleansing. The aim of this study is to assess the pH of various commonly available antiseptic cleansers and to make an overview for recommendations to patients with AD.
MATERIALS AND METHODS

Materials
Commonly available bar and liquid body cleansers that consist of antiseptic agents such as triclosan, triclocarban and chloroxylenol were measured for the pH. For comparison, mild baby cleansers which general people believe that they are suitable for the use on their sensitive skin due to their mildness as well as the general cleansers on the market were also measured.
Methods
pH measurement of cleansing products
In the case of cleansing bars, we weighed one gram of them and dissolved it in 19 mL of tap water. This was made up to prepare 5% cleansing solution (weight by volume) and the liquid cleansers were weighed at one gram and was made up to 5% cleansing solutions in tap water in order to resemble the actual usage condition.
The pH was determined using a pH meter (Thermo Scientific Orion 2 Star, Thermo Scientific, Beverly, MA, USA) and pH-indicator strips (pH 0-14 Universal indicator strips, Merck, Darmstadt, Germany). Each sample was measured twice to acquire an average pH value.
RESULTS
The tested cleansers were classified as cleansing bars and liquid cleansers. For the antiseptic cleansers, all of them were consisted of antiseptic agents such as triclosan, triclocarban and chloroxylenol. The average pH value of cleansers are shown in Table 1 .
For the cleansing bars, antiseptic bars had average pH measured by the pH meter between 9.9 and 10.7 while mild cleansing bars had an approximate pH of 10 and syndet bar had a neutral pH. General cleansing bars had pH 10.5-11.3. Therefore, all of them had an alkaline pH except syndet bar.
For liquid cleansers, three cleansing agents had pH closed to the pH of normal skin of normal people (pH 5.4-5.9) [6] , one of antiseptic liquid cleansers (sample 12), one of mild liquid cleansers (sample 18) and another one of general cleansers (sample 23). The rest of the liquid antiseptic cleansers had pH between 8.9 and 9.6, while mild liquid cleansers had pH between 6.9 and 7.5. Syndet liquid had an approximate pH of 7 and general liquid cleansers had pH 9.6.
DISSCUSSION
The association between colonization of microbial organisms and eczema severity of the AD patient has been described, most particularly S. aureus [3] . Increased numbers of S. aureus are found in over 90% of lesional skin in atopic eczema. Even in normalappearing skin, it can be isolated with S. aureus [13] . Moreover, its ability to produce superantigen leads to acute exacerbation and maintenance of skin inflammation [2, 14] . Recent studies show that using diluted sodium hypochlorite baths and intranasal mupirocin have improved the clinical severity for moderate to severe AD in infection-prone patients [15, 16] . In addition, several studies have demonstrated that a short course of systemic antibiotics or even a topical therapy for localized lesions is helpful. It is crucial not to start patients on prolonged antimicrobial therapy. This is because they can increase the risk of bacterial resistance [17, 18] . Thereby, antiseptic cleansers are an adjunct option to the management of AD [18] .
Regular use of antiseptic cleansers is more advantageous even for microbial organisms colonized on the normal skin of AD. Some studies have shown a benefit from the use of antiseptics in the treatment of AD. In a study of AD patients by Breneman et al. [5] , daily washing with triclosan-or triclocarban-containing soaps resulted in significantly greater improvement in skin lesions than washing with placebo soap. A double-blinded comparative study, mineral oil-based bath emollient containing triclosan and benzalkonium chloride was previously shown to achieve significant clinical improvement in patients with AD [19] . In a recent study, treatment with 1% triclosan in emollient did slightly better than the emollient-alone group regarding SCORAD (scoring atopic dermatitis) change from baseline within day 14, this difference was no longer statistically significant by day 27. However, patients using triclosan required less topical steroids than those with emollient alone [20] . In general, regular use of an antiseptic cleanser was well tolerated, decreased bacterial colonization and provided clinical improvement. However, various studies proposed that the patients with AD do not tolerate frequent baths because and their skin barrier function is impaired [21, 22] . In severe generalized bacterial infection, antiseptic baths can be a great benefit to eradicate the crusted and a decrease in the number of S. aureus on the skin, but optimal concentrations regarding antiseptic efficacy, the frequency and skin tolerance remain to be defined [18] . Recently the authors of a Cochrane Database Systematic Review did not find clear evidence to support the use of antibacterial agents in non-infected eczema. However, they mentioned that the studies were small and poorly reported [23] . Further large studies with appropriate comparators are required in order to assess the role of antiseptics in secondary prevention. Majority of AD patients do not tolerate strong antiseptics agents, such as chlorhexidine, gentian violet, and bleach baths [14] . So, mild antiseptic agents that are generally offered in the market, such as triclosan, triclocarban and chloroxylenol, are the alternative. WHO Guidelines on Hand Hygiene in Health Care demonstrated the range of antiseptic activity that was varied by concentrations. In addition, the antiseptic efficacy against S. aureus showed no difference and among antiseptic substances, 'triclosan' tended to be a bacteriostatic [24] . However, we cannot compare which cleansing products provide the most effective antibacterial efficacy because its potency against microbe can be enhanced by formulation effect. In fact, the concentration of antiseptic substances of each cleanser should be considered. Nevertheless, on the label of products, the concentration of antiseptic substance does not present according to the trade secret. In addition, the regulation of local Food and Drug Administration's is not restricted on presenting the active ingredient percentage. According to Atiyeh et al. [25] study, the concentration of 1%-2% of triclosan and 0.5%-4% chloroxylenol are regularly used for antibacterial therapy.
Cleansing bars are normal toilet soaps that are manufactured by the process of saponification, where alkalis are added to animal fats and vegetable oils with anionic surfactants that usually cause drying and irritation to the skin [26] . Thus, in our study, all of cleansing bars have an alkaline pH ranging between 9 and 11. Washing with them disturbs barrier function by extracting lipids, thereby increasing transepidermal water loss and increasing pH [27] . However, the exposure to alkaline cleansers in the setting of the diminished barrier function of atopic skin leads to further disruption of the permeability barrier and subsequent inflammation and dermatitis [28] .
For liquid body cleansers, only three cleansing agents in our study had pH closed to the pH of normal skin of normal people, one of antiseptic cleansers, one of mild liquid cleansers and another one of general liquid cleansers. The rest liquid-cleansing agents had pH ranged from neutral to alkali pH (6.9-9.6). In general, liquid cleanser has more slightly acidic pH than cleansing bars since their formulations are complicated, utilizing a combination of surfactant including amphoteric, anionic, non-ionic, and silicone surfactants [29] . Liquid cleansers also contain a mixture of emollients and humectants that lowering the pH of product and also moisten the dry skin caused primarily by anionic surfactants [30] .Adding antibacterial agents is not the only factor causing variation of the pH, which may be depending on the formulation of that cleanser [31] .
Besides the pH, there are several factors leading to irritancy potential of cleansing agents, including type of surfactants, and amount of skin residue [32] . The mildness of cleansers and their ability for maintaining proper hydration of the stratum corneum are beneficial to AD skin. The presence of humectants and emollients can also influence the overall mildness of a cleansing agent.
In conclusion, liquid antibacterial cleansers with slightly acidic or neutral pH are preferable for people who are at increased risk for irritancy reactions or atopic skin. The pH of cleanser depends on the composition of that cleanser. Adding antibacterial agents is not the only factor determining variation of the pH of cleanser. Besides pH, the benefit of antiseptic properties should be considered especially in cases of infected skin lesions in the selection of proper cleansers for patients with AD.
